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Abstract of JP 2002235994 (A) 

PROBLEM TO BE SOLVED: To obtain a heat 
transfer tube with high heat transfer performance by 
reducing the liquid film thickness of liquid refrigerant 
flowing inside the heat transfer tube. SOLUTION; 
The cross-sectional outline of a heat transfer tube 
10 is formed into an elliptic shape, and it is provided 
with a rail 11 guiding refrigerant to the Inner surface, 
and a flow-collecting passage 12 not provided with 
this rail 1 1 . The rail 1 1 is inclined to allow the 
refrigerant to flow into the flow- collecting passage 
12, and the flow-collecting passage 12 Is provided 
at the side 10b in the downstream side in an air flow 
direction (the direction of an arrow 15).; 
Consequently, the thickness of a refrigerant liquid 
film of the side 10a in the upstream side of the air 
flow direction (the direction of the arrow 15) is 
reduced so as to improve the heat transfer 
coefficient of the air and refrigerant, when the liquid 
refrigerant flows In the tube. 
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r^mmcm^^nx^^-f f 3 0 a cmmuo 

[0 0 4 0] agtttt^*te#BS*Latf&tfj« 

iBj«T*S, L^fe*fiSl«S3 2 SO' 3 3 E^ <©"£{*«} 
$*Wl&A,T'^5©"?-, dtt£H*8«3 2. 3 3K 

?t-oe^W3 0 fiMfcisttz>ttmmmM-z*'bz < f 3 

t fcA'T-^, £ft*-ft!&ffl©Jf&gjt^#ift±£-e;5 2i £ 
[0041] aft, n«©?g«2 fcpjfiftc, 4)RftiiEl 

$32 ©ftfi, iffi^gS LT fe A < , Z <D&mc ioT 

[0 0 4 2] ffejfc©}$&4. 04fci:£:©56l8©Sfi&©J|2 
li4fc^S^S«ffl^g©lB^*^t-[SlT'fci3, 0 50 
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4 (a) ttC©£JliWr©WfflSH, 0 4 (b) {±04 
(a) QD-Dttfr&OBMH. 04 (c) ttC©"^ 

(a) tcfc^T, mimw&mmt, mmfrzo&x. 
mvffiiEmfcw&m'&rcibicmMBVitfiyj F4 0 a 
so'4 0b (raiw©***^) *#r*ffiRj5ta 
■3 r ^ <*. egae 4 ot'feD, <i © es^f 4 0 a ■Hm^k 

S©fcTy4 1 (ns!&$ifafflX°3bZ*&m ttLTtr^, 
Sft, <l©fEMW 3 0ttg|4 (b) (C^-f^iC, try 
4 1 W^nt^i5:t,«IS4 2tfU ZCOMffi 

)m 4 2 m'mwmm^ f 4 0 b fcHmtatti^finj ««* 
eni 4?jiri) fci&w-&tttvs < , try 4 lti^jK^n* 

Ifll 1 4#r&l) Rt>"t5^W4 0rtffi©fl|P3jS^K 

ii\ ®!Z-\X\£>7g,2 0 . lmm-0. 3 mm, ^jttl 
S|p)P«0. 4-1. 5mm, flSra^lRlMfao. 4~ 
1 . 5 m m tlfttt 4 0 t LT ©MfSS 

[0 0 4 3] C©J;?fc«fiii^tl/cfK^W4 0 tt, 0 4 

(a) (n^-rj;'5t, s^*^nasiRi (^em 5-;j 

n, S4iMfS4 2*^we>nTv^au-'t' f 4 ob« 

Wt^Stt, !W^*tt04 (b) 

(c, try 4 i^ffittfrt*s©-ec©try4 l^iS^T 

iSttl, t°y4 l*ff8tfBftT^&^»MSS4 2lC)fin 
*"J^a^a^ic«msnT^5^'C F 4 0 afiU©^ 

«fflawp*<w^<ao (04 ( c ) ) , QOx-tfimffl 

[0 0 4 4] S&, fS^»4 0 £JB^fc&£ftjK*&» 

itUfctbTfe, try 4 i A^(*^l©^i«^«-rs 

OlfiiWlnUtS. 

[0045] nmtoBm 5. 0 5 a c omRtomffiow 

5(a) (4-©f5MW©Ki5?ia, 0 5 (b) ttCOfilft 

(a) iCfct^T, MBSfr&OffiS 

WF5 0 a RXS 5 0b (JSdfl*©***^) 
SWRjetaoT^SffiHaWS O-pfe/3, d©(gSSftB5 
0rtBB©irffif±g^f i *S^{iMSSSfca-3Tl,-'S„ C 

<o&mmwmmw)5 1 wasp) so* 5 2 OTw.ao 

ItZnZtiyj F5 0 a SO" 5 0 bflHtefc"), WRKlHi 
[0046] d ©J: 5 ie-Pfig* tifclgf m : 5 0 f±, 05 

(a) icmt&oic Q%.-hmn%jjfa (^*hji 5^ 
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ipj) \^mmm^mwtmt>^-^^^-< y 5 0 a 

3„ ^©^ftm^tfiii^irr^ »«£&Stt0 5 

(h> i^-r^ic /a^^^^MTa^irfiiiTcDWffi 

fcftff U fli!©¥ffitt©{ft#T'ti^MJ!gJF-£ < 
ftS„ ftt£» F 5 0 a t]{C«^£^fj&ft£5oW£ 

3fl#5 1 WASP) A^»t*BnT»j»«ilBgt«*/h«< 

[00471 ftfc\ ±jE©0m±<sSftif 5 0©®rffil'©ft 
$*fi7jJ&fcLT^&jb\ K 5 0 a (rU$3(3) Offlfc: 

ftv\, 

[0 0 4 8] HJfi0JBffi6. Settc'©^©^!©^ 

6(a) »C©EJ»«0»fffiH. S6 (b) l±H6 
(a) ©P-F«fr£0g|ffl|& EI6 (c) teCVim 

(a) iz&b->T, m^m^mmmt, mm^<w£M 

t^K6 0aM6 0b (mm<D±1sfj:nft) 
;l/6 I fcWLT^So 3: ft, £©(2fSW6 Ott06 

(b) IZtfVZoK* U~)V& i cgirtsns^jawisfi 

ttffiP3®rffi^'9-YK6 0b{e^ji)m^fn] (fcflll 4# 
ft) fc, JKffi*«Bi»6 2ttffl[ft:?ftJSE««a^|fil (fcfil 
1 6*[&l) tIfi^Slj-tfilf6 ortiffitiSf*^^ 

cnp>»?Ms§6 2, 6 3«u*-;i/6 1 tftsw-snt^ 

$$£ftjig&Ktft-3T^£„ £ft, W;b6 1ttfi 
6 2 fc 6 3 fc©WT'i$f*?ft»tf# 

^3«k5lcfS84bTi,'>3o 

[0 0 4 9] C©£3Kffil#£nft158a©6 0l±, 06 
(a) lcm-£?\C, &Mi3mtl%>1jfa CfcBJl 5?j 

fU IftMtM 2 3 *K^ntV>5f4' K 6 0 b 
SSnS[Rl©TMJt«:««fc-5lcS!B*ns„ £ft, c© 

SU^J (#M#IrJ) mSnWffi©:Ril:/j|ftJtffi&cft 

oT^s. c©* 5 KftftMta 

0 6 (b) ic^tJ;?ic. u-;U6 i ©fci&fci^T^ 

rfl 6 4 ^iRUegfftl, 6 ZRXf 6 3 lc8!ttl&ifo 

*©*S*, 86 (c) iC^TJ:?^ 
R$rS3©+M K 6 0 b F>tlK4mt&Mfflt& 6 3 R 
tf«}lt^|H]»)ftffi!cSltBnfeJOSlBlft}!BffiK 6 2 T?*t 
< ft t) , *<offl©fgJSRe 2 0 rtiHTCli^tt&S^**0i 



(7) M 2 0 0 2 - 2 3 5 9 9 4 

12 

3c fct, «©if^i trsj«ft?M**b, ^xfii 
iwa^aWKasoasnT^siM Ke o a cms 
so TyoasafcjwiH^eww^u lases* 

[0 0 5 0] 3; ft, ej»e6 0rtiB}<Qjftia^|SM£ffitSi 

stn^ifij (^ii 4^[«j) »can, ^©e^h^m 

10 [00 51] ft*}, ±SB^S©JgffiteffiS*&»88JH 
{i7;l/3^©^(S#l4©Ei/^l«S**E^M*iiW 

wae3»g*fiB8 L& t #©^!«^ai©^(«fcfto r 

}3 *> s c ©MAfciSW-ft P-J^ffgt 3 c t £ ± tK 

[0052] mfficomm i . h 7 a ^ wmoyMMvm 

(a) affi^ws^iRi (^SKSsn^r^) K»^TBftffl 

a 07 (b) tiEl7 (a) ©G-G«fCja-pfttrcH0 

OSJiJ*ftftgJ»S*ie5>JKSEasi-SttaW (U-be 
nd) gP^^-fftMET'SSo 07 (a) RT}®7 

(b) Kfc^T, ^ffi©B8§7tC^Sf^S^«Stt, ^SS 

30 ©Bfi i t^aemw i o mmvy ■< v i o tsffitc 
M^nT^snTi/^c t©g^wi omiHirfffi 

anr^s. 7<-^7 o(±SMtti*[Hj c^sn 5^ 

icJitLTffiiS^lHjiCBEa'ftXU v h 7 1 fc, C©X 
f v y h 7 1 ©WMIC 7-f>70 ©^ffiKW bTIlSK 

H«-6tift*r»)ft»fiW7 2h**bT^3o Sft, CO 

[0053] m#t%ffimmT°i$m&icK?£.viz{m 

40 flO m±H i U-bend73 T*mmifcz tutvmc 

ftoT^Sc U-b e n d 7 3(i»fiSW?E«!f 1 
0 t ftffiR t ft o T*5 1> , *^S(5ii:3fi^ < Kffot 
t ft S ft^WT?, U *fc|H|B'BftftRffOiWl»* 
'>b?tbT^*n3 0 £©U-bend7 3ttil51J^ 

ft«Bl 0©o-fe*^Wln]tBi?0^df5^ 1 0*a 
ft^t-4i-T^So 

[0 0 5 4] <i©J;Mr»$2nftS&£»{±s 
7 0^7.U 7h7 lSW)llfiW7 2*WbT^S© 

50 t\ ^<©^gp*wsn, ^m<otm<om&^im 
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Co o 5 5] Sft, fcitSf i omfyjyi o ambit 

MB 1 0 1 7 f V 7 0 £ OP<D^g»WfR^W[C|nI± 
[0 0 5 6) Sfc, U-bend 7 3 ®**{W$riSiH 

trim's i o©i»s»<oiiat)*iHijB'rs<it^-i?t, (g 

gift l 0 v ^fiT t M o & 5 SMS l 

[0 0 5 7] ifcv gf»S 1 0©KTfffi*tIP3t LT^S 

i?s*^©-rai^icw^o»!£Ksij-e*ti{fg^ i o 

[0 0 5 8] afc\ £<0%&®fficr>mmffiT'tt.\J-b e 
n d 7 3*ffl^Tg«&«l 0|ltt£r»;:oaif£fc4i 

x^ztiK m 9 icTnt&vicy-mcMhstc fern^ i o* 

ifiBlT— fiLT-OOD^gg (-vy£"8 1) fc-O&^&O 
[0 0 5 9] Sft, Ell 0tCg?r«fc'5K, ssyPPHcIt 

m 8 2*»»TM>ijtta!*nfc»*ofeiias 1 ow 

[0 0 6 0] *fe, ±IB*«S©^ffi7«^C0fBffi 1 It 

ra«a«*a*«-r a c t as 3 $ t? t av \ 

[00 61] M1M<D&t&8. m 1 I ltC<DHW<OMB<D 

/T^sstia-?feSo mi nr.te^T, zQfii*a$mM 
x<onm-^^MtsmrM, mmxn, wmn, m 

5, 9 1 ?]Efffi£ft«ffi:yy»fcao 

t, Ms 9 2ic^&ns£Aftg 5 cas-ata) ic3M«;a 

ao, *gt> 9 MMmLtefflmm 

5S8S9 3{C^Bti^JH^9 5|c£0&5ftft:4^fr&$i 
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Htf£E»»9 1 \cM^XKM-£tlZ><, C<DH5Kim<D 

wmmtmm ltmss 9 2 1 te^Tfi^a^uc 

[0 0 6 2] CO»®^8{CffiS^$Pigffltt v 
*JtO»* 7 Kff * M$lMftWKtt88 9 2 & s« 9 
3Kjfl^6ftTH«. C£oT, Slfit5©Jf?l»7©&&&tt 
ffitfAb*&&H!& C Q?I1B!MW£)S !) Ana C fc 
KADx^/WSjjMttflnfJfra. CUT', (HJ»x*/V 

[0 0 6 3] ft*3, »8§9 Z&tfft«SS9 3<D-ftO>) 

fr*mm®fcm7\c%&®&&%$£Lxt>^*)\>¥y& 
[oo64] mfamm 9.012 wgmwM 9 ic 

2.0 afc\ (fi©«i*H:*fflo^ffii8fcHi«-ea5S. 

[0 0 6 5] CC0<t 5^5658} 9 3RO')Mam9 0£BB 

s*ra t^jgss 9 3 nwaMfflfi'b-£WTts msm 9 

[0 0 6 6] atJ, ^Mg§9 3fCf^«.T, MSS 9 2 t 
afflbTfeWfltOittSWBnSOT', »S89 2*^ 
919 0«^H{Cg3BLTfeflftoa^ o 
30 [0 0 6 7] *SJS£0BM 10. iUtit «^f!f]05ti£6 
<D&m 1 0ir{f S^^gf«t0WS8&T>'^fg^«E 
B*>T<-rMi3SilT'fe5„ 01 3lCtel^T\ MS89 2R 

^fgs§9 3ttaM©8f£n^i«] i stwrnnpiotem 1 ® 

©SttlcJB^ 3 ItjEB^n. Lfr fca&fi«89 3 MjKtfif 
S§9 2<kD^M»±S!i^aaJ;5{j:M'<e,nT^So 

Tte 'J , 9 3 ©g*?«aai'T^S©M!- £$X- 

cft7j< i o o wffijjjfa i 6 icjttis J: a ica o TV 
[0 0 6 8] 'riCoT. ^M1S9 otJ:DMtiat«fi« 

», s fm^ss 9 3 arc t> c «^5«ss 9 3 t^jds n 

Tfgffi-T S„ ^*Wt5C t IC .fco T^%SS5 9 3 © 

5« «g9 3*3fflJSbfcSMttM889 2ftSftS 

C©^SCa^5§gg9 3*M-rSfiSIC^*P*tlT^ 
3<0T\ ?MSS9 2*^«^*©iRL-^-r<J«!)WJi: 

50 T5C J: D-P?gffiSS9 2ROT63S9 3 <0 
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[0 0 6 9] 

mt-z-zzc tic* >rmmmmtm?M%t<DmT* 

IteflSWfefr t \ iuE#Wi»^ft a (PJlffiifr & ©tuBB^ 

^oTfeo, wi»^B^!&#igiWa$&©^i: 

'>ft < fc fe l *M3^«i5ftn*^ii:Hf(ie^^«*Mji35 10 

vmE'<$m<Dmmmz>h-£ < Lxmmnmwt^ 

tB&$i©FH]©^{Si^£|Rj±£4±a C fcj^T?* s. 
[0 0 7 0] tt3Bfttt)ltt& B/JiBWW&5»:©if 
n^lRj?©TMJIi:te^5mlf5fSR^8lfffi«JBiaW* 
*^t£88Mci8fr £>ttfc ©T\ M^M^©^*!, ^tS^ 

[0 0 7 1] ttfflftfflBlBttttt SJjoiWreMiB 

[0072] sfc, KrBaffl»oj&j«sBrt8Btt, wta^ii 30 

[0 0 7 3] tft, MiBUB&Cffi&SSrtWH:, MIB^fS 
©Mti^iRiliiJsf t ft o r <^a ©T\ MBftfi 

g©ftffi£WU\H*5;frfaii:fc{$< CfcfcJ;!), SWj© 

[0 0 7 4] M!B$2&©tfj(8lgrtg|5i^ tOSB^iiS 
tftfffi-f a «fc 5 tcffifl ltv a ©T\ g98B^j«*^^ 

[0075] sfc, sfjsfflgac^jKsgrtspH:, tw&©& 

ig?£> a©T\ WfB^A^fB^!«Ci)W«flEii^-y:2 

[0076] ^fismcs^^nx^sii^ittia 

tf^#«{fc£4ia C tied; iiata^Wf*tH®^6« 
t ©BBTf »SE»*tf tr\ MiBftftMtttfafc -5 ilflifr 5 

©*iB^iit*©saft* «-r a a 5 k msottrntNH 
FMfcfto Tte 9 , «rt bsu: MtB^^^rt-r a ta»© 
^^rtsp^wbft^^fflis^efcte^T, mm 50 
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?g©BltllW^:$l/->3P^©rtBBtt¥ffltft-3TVS© 

a„ 

[0 0 7 7] £fe, fflfflffiOftjSJ&Rtt, ft*J15l*« 
a©f, il!2ft*^©eg|li£:a®30*lcj; tJiiuiBftMtf 

jut -5 d kjc * ♦) , Htf^ft^©¥ti t ft o x^zmy 
<Dmzftm<Dmmm**>b-£ <tzc twz-i*, mm 

[0078] t(Dfflmz&zt&£&&mm < &*mwc 

a©-?, mmfcm'tivmmm-x Lxntmmmt 

[0 0 7 9] WE7^ yttWEejM9ff:rai5*i« 
'GtbWC\ huIB7 f V tMIBfS^ir t ©n i 

sjg-o-A^tftt) . wih'7 a y tmmfcm'g t<Dim 

[0080] sfts mBy^y^xv v vmm^rcx 
h->z<D-v\ mmm^^mmy^ytmmmmt 

[0 0 8 i] MBe^WAWi^M^^n, MB 

hfc»isit»o rm 1 1 e WnBe^w©»sp*« 
oft a gf«ff*«tf msp-pmsafsteff »f as ©sa 

<fc »^JvJftlSS©H^Kffi^WL.T^a©T\ W8B?S« 

/h^<-ract^T'^a„ 

[0082] cvftwizfaztitm&mimte. m 
m^wimnw^mmm^ rm&t a mm t > me 

isMimit'pft < t t,-^c ©awicff %[»ss«ns-p 
{#&na 0 

[0083] s/c, ttmwmmz*mmm%oyp&<, 

tfMfB^fgg§©'>ft < fc t-*lcWia#HHK*«aS 5 ii 
4y©T\ WEJXOTK: J: t) »<fef atuffB^W M**S!ftJp 

[0 0 8 4] Sfc, ni/IB^(if*©fiftti^|fi]t^L,T_h 

tBWsg^-wjffl-ra;: t^x^a, mzmn 
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[0085] cvmmm&mmmvtDmfs * (a) ©G-dgicje^feWBiia-psso 

SXgt, Mian-;WcJ:DfEtt?nHOM*^?4a 9}KWil2ti1tfflM%Wfflcfflltr&1&im (U-b 
fc^t^TWffifcrcoSttfcjgjS-fSiaiu wnBTK [09] WKM^fif&S^M^Jtc^^Sffl^T 

Mi] cwmwii icfi6«s»««gsfflfii io rain comn^mmmmsim^m^mm 

MgmW&mtm&b. 01 (a) tiCOfg&W© H^fflV^T^S^^^;l/*^t«^^T'fea 0 
Wffi0, HI (b) im\ (a) <0A-AJg^6®JgM [01 2] C®5gHjj©§&8tS«Jgjl9 

0, Ell (c) ttcoKlllfffcKft^jKStanT^itt HOSlS5SSgSrfaSH«<0ffijBBiI«R*5^r««Bn?*a„ 
!i<D®rffi0T;!&3„ [013] CKOJg^ollflfiojgfBi Oic^S^^fl 

SftBOjettS/nTH-eSti, H2 (a) fiCcofsBW© [014] (£*0j»£«Sffl{^B©«BilH^*S o 
BriSEU 02 (b) fi02 (a) <DB-Bfil*«BOSB8 [015] QlftflWlfflaftft^rtiTMIIItJS^tJlJE 

0, 0 2 (c) tt£©l£imiC$fo#mtM*lTV>3#; 7mttm?mT\ SI 2 (a) »»rffi#8FrajBT*fc£{S 

M©ffffi0T'$5„ »s©5E*B*^ria, 012 (b) asw^Rjres 

»*©»K*n?tHlf*»), 03 (a) «c<?)|£J&W<D [016] «rH*«ffllW??feS(Kj»ffrtJcii(£n«iKft 

Wffi0, 03 (b) £03 (a) tDC-cmfrZVmm 1ffiOimit7fi1r®-t>&&* 

0, 03 (c) ttc©fE»WKjfcf^&*WiTi^«:K [01 7] j8tW#&JSE©egl5S^rtp(5fr60J9* Ogflgut 

[04] c jtuto^ffi 4 im&atemsgmfc 

J»W©JBtt*^fH-p*t), 04 (a) fcttoiaKrtf© [018] 9rH*^P3}l?TJ&*tKJ»e*l«R»rfficDS 

»fffiH, 04 (b) £04 (a) t0D-DH!A«6OSBB S^zkTKLftttOfilSWl'jUiatnsffift^jROttffi 

0, 04 (c) &zo>fcmmcimftmwm~c^zvi ^tB-es*. 

ffi©Rlf®0T?J6£ o [^©fiHfl] 
[0 5] £0«l»©£Jfi©Efi85fcffi3»£&#&ffl6; 30 1. 10, 20, 3 0, 4 0, 50, 60 mtl/B Oft 

mmm^tmx'h^, ms (a) izcommn s 2, 11, 21, 31. 41, e 1 

mm* 05 (b) ttcioimmmimmtfmti?^ was&mcz, 11. 21. 31, 6 1 u-^ 4 

««liO»fffiHT»**. 1 \£y (%B) ) , 1 2. 2 2, 2 3, 3 2, 3 3, 

[06] Z<D%W<OnM<OWM2lCl&Z>MltWimfc 4 2, 6 2, 6 3 &M)IB£3(2 3, 3 3, 6 3 
Jfc«OJBtte«1-HT»«»), 06 (a) tttoyseo 2 2, 3 2 ^RflftMJlKs 6 2 J&ffijR&K 

$fffi0, 06 (b) te06 (a) <t>V-VWs>t><omm 3ffi£g) > 5 2 fi7^lfriB©iffi WSSR) ,70 7 

0, 06 (c) \zc<DtemmmfoKMWM.nT^zw. ^, 71 ay^K 72 iff&ffltfa, 73 

*S©8/r(Bi0T*;J&£ o @ (U-b e n d) , 8 1 gg§ (-vy:S0 ,82 ft 

[07] z<mft<Dmno>mte7\c%zitemss0m «d, 90 rami) , 91 am 92s 

JK*wr«»ftH-e»0» 0 7 (a) ttf2ffttS^|B] (ft 40 JMA, 9 3 ft»88. 9 4 $>)„ 
JSEiSitft/jlRl) lc}0-DTl,feS[0, 0 7 (b) 13:0 7 * 
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